In this paper, we report the results of the high field magnetization and the high field/high frequency ESR measurements on [Mn III (taa)], which is a spin-crossover complex. The observed ESR signals will be discussed in connection with the results of our high field magnetization which exhibits the first observation of the field-induced spin crossover transition.
§1. Introduction
Transition metal ions of d 4 to d 7 configurations generally adopt either high-spin (HS) or low-spin (LS) state, depending on the ligand field strength and the energy of the interaction between the d-electrons. Some transition metal compounds, known as spin-crossover complexes, however, exhibit a transition between the HS and the LS states. Since the spincrossover complex was discovered more than sixty years ago, this kind of compound has been attracted much attention because of its peculiar physical properties, for instance drastic changes of the magnetic and optical properties around the transition point and a large deformation of the crystal lattice often accompanying with the transition [1] . Furthermore, such features give it a potentiality for the molecular electronic devices as information recording and processing media. It is well-established that the spin-crossover transition can be induced by several kinds of external perturbations such as a temperature or pressure variation or an irradiation with light. So far, some groups have investigated the transition under an external high magnetic field [2, 3] . Since the HS state has larger magnetic moment than the LS state, the Zeeman energy for the HS is larger than for the LS state. Therefore, it is expected that the transition from the LS to the HS state can be induced by applying the high magnetic field. However, such a field-induced transition has never been reported presumably due to the limitation of the available magnetic field
[Mn III (taa)] (H 3 taa=tris(1-(2-azolyl)-2-azabuten-4-yl)amine) is one of
the compounds of the spin-crossover complex. This material crystallizes in cubic I43d space group [4] . Molecular structure of [Mn III (taa)], determined at room temperature [4] and the HS one of S=2 around T c~4 6K [4] . It was reported from the heat capacity measurement that the entropy variation ∆S=13.8JK -1 mol -1 , associated with the transition, is much larger than ∆S=4.24JK -1 mol -1 coming from mere change of the spin state from S=1 to S=2 as in the case of many other spin-crossover complexes [2] . [Mn III (taa)] is of particular interest because the first observation of the field-induced spin-crossover transition has been realized from our high field magnetization measurement on this material using the pulsed magnetic field up to 55T [5] . To investigate the spin-crossover transition of [Mn III (taa)] in detail we also have performed the high field/high frequency ESR measurement on this compound. The ESR measurement is one of the most suitable tools to study the spin-crossover because it can provide direct information about the spin states including the local environment around the magnetic ion.
Since the EPR signal of 3d 4 ion can hardly be detected by the conventional X-band ESR system due to the large zero-field splitting, the system, covering wide frequency region and high magnetic field, is Figure 4 shows the high field magnetization curve observed at 42K in field-increasing process. The magnetization curve apart from the transition filed, agrees with those calculated from the Brillouin function assuming S=1 and g=2.00 for the low field and S=2 and g=1.98 for the high field region. Therefore, all of the spins is converted from the LS state of S=1 to the HS one of S=2 by the transition. It should be mentioned that because of thermal effect, the magnetization curve at 42K is considered to be not largely influenced by the single ion anisotropy, which is suggested from the low temperature susceptibility. As shown in inset of Fig. 4 , the magnetization curve is accompanied with a large hysteresis between field-increasing and field-decreasing processes.
Moreover, this hysteretic behavior strongly depends on the sweep rato of the magnetic field. With the pulsed magnetic field of a shorter duration , a larger hysteresis loop is observed [5] , suggesting that some relaxation time is necessary for the spin conversion process. Such a relaxation time may reflect an existence of a potential barrier between metastable LS and HS states or a magneto-caloric effect due to the large entropy variation accompanying with the spin-crossover. More detailed description and discussion for the high field magnetization process will be published elsewhere [5] .
3 Crystal field
Since it is important to know the crystal field around the Mn III determined from the structural analysis at room temperature [4] , and <r 2 > and <r 4 >, calculated from Slater' s rule [7] , is schematically shown in 
